A SST turbulence model is applied to solve the Reynolds Averaged Navier-Stokes Equations in numerically simulating the 3D steady wind flow field around the square with high-rise buildings in atmospheric boundary layer. The aerodynamic prediction was supported by velocity data collected in field measurement of 240 points from an campus square. Then a detailed parametric study is performed on velocity distribution. The parameters include wind attack angle, green belt length and the distance between green belts. The analysis results show that numerical simulation is a feasible way to study the wind environment around square and the distributing of velocity. The green belts accelerates the air flow parallel to it. The effect of acceleration depends mainly on the distance between the green belts rather than the length of the green belts. When the wind is southeast or northwest, the maximums velocity in pedestrian height are between buildings. The curved green belts can improve the wind environment rather than linear green belts. The research provides a foundation for the wind resistance design of squares.
INTRODUCTION
With the development of the cities, the quantity of square increase rapidly. These squares have become the main sites of entertainment, communication and exercise for public. Squares always keep the densely populated state. City square, park square and campus square are generally arranged around a lot of high-rise buildings which change local flow field greatly. The strong wind causes the pedestrian level wind environment problem which makes the pedestrians very uncomfortable even blown down [1] - [3] . Moreover, strong winds may cause billboards and curtain wall damage. Thus ensuring the safety and comfort of the pedestrian become one of the major concerns for square designing and urban planning.
Field measurement is an basic and important method to study building wind environment. Although there have been many advances in wind tunnel testing, many critical phenomena can still only be investigated by full-scale experiments [4] - [6] . In recent years, computational methods have become more popular because they are less expensive and much faster compared to the field and wind tunnel experiments in most cases and they predict the parameters of interest with reasonable accuracy [7] - [10] .These studies focus on the wind environment of individual buildings and buildings. However, the study of square wind environment is still very limited [11] [12] .
We carried out CFD method of estimating velocity in and around the square building. The results are compared with field measurement.
II. COMPUTATIONAL MODELS

A. Geometry Model
The study focuses on the square, high-rise building and green belts on the central axis considering other buildings and hills in the range of 300m (see Fig. 1 ). Fig. 1 also illustrates the wind attack angle and the serial number of the building. The height of the high-rise building is 28m. The area of the square is 60000m 2 , including central garden (16900m 2 ). The south green belts appear to be 450 meters long and 5 meters wide. The distance between the south green belts is 18 meters. The north green belts are 250 meters long by 5 meters wide. The distance between the north green belts is 10 meters. Shrub green belts height are all 2 meters.The distance between the building and far field is 10L (L is the diameter of the garden square). 
B. Computational Grids
The geometrically complex buildings are decomposed into 2.7 million of hybrid prism/tetrahedral elements by Octree method. Unstructured mesh triangles are used on the body surface, such as shown in Fig. 2(a) . The forfeiture of orthogonality will influence the simulation accuracy of boundary layer. Therefore, the prism grids is a good choice in the boundary layer. The close-up views near buildings are shown in Fig. 2(b) . There are 4 layer prism grids in which expansion factor is 1.15. 
C. Governing Equations and Numerical Algorithm
The three-dimensional compressible form of the Navier-Stokes equations can be written in generalized coordinates and conservation form:
where the vector Q represents the conserved variables; where the vectors Φ and V are the directed inviscid and viscous fluxes. Using the implicit, finite-volume, upwind algorithm described in [13] . The no-slip, impermeable, and adiabatic wall boundary conditions were imposed in the present calculations.
The SST turbulence model is Standard k-ω near-wall region with the Standard k-ε in the far field.The SST turbulence model is more accurate and reliable for a wider class of flows than Standard k-ω, including adverse pressure gradient flows.
III. RESULTS AND DISCUSSION
A. Experimental Verification
Field measurement was carried out to study the velocity distribution of the square. There were 240 measuring points in and around the square. Fig. 3 provides the velocity comparable to field measurement and numerical simulation at freestream velocity 6m/s. A relatively good agreement between this SST numerical simulation and field measurement, furthermore, the differences are within 8%. It can be drawn the conclusion that the numerical model and simulation results are both reliable. The simulation result demonstrates the influence of the length of green belts and the distance between green belts, and is illustrated in Table 1 and Fig. 4 . It can be seen that the maximum velocity of pedestrian level greater than freestreem velocity. The green belts accelerates the air flow parallel to it. At α=0 (North wind), V max appears between north green belts. Relatively, V max appears between south green belts at α=180º (South wind). The effect of acceleration depends mainly on the distance between the green belts D rather than the length of the green belts L. The distance between the north green belts D n is 10m, accordingly, the speed increase about 7%. However, speed only increase by 5% in the south green belts with D S =18m. When the wind is southeast or the northwest, southeast or the northwest, V max appears in narrow channel between the buildings such as B1-B2, B3-B4, B5-B6 and B7-B8. The pressure difference between the windward side and the leeside induces strong pressure gradient which make the flow speedup. Fig. 5 shows the simulation result of velocity vector and velocity distribution in the square at y=1.5m. There are numerous and small scale eddies in the central garden. In 80% of the area, The velocity is between 1.5m/s and 4m/s which make pedestrian comfortable. On the contrary, the velocity distribution is not uniform out side the garden. The flow is stagnant in the most area. The strong wind on the boundary of the square are mainly caused by the corner flow. The curved green belts can improve the wind environment rather than linear green belts by comparing the velocity distribution at different wind attack angle in Fig. 4 . 
IV. CONCLUSIONS
A good agreement is observed between experimental result and numerical value. The numerical model and simulation result are both reliable. Numerical simulation results indicate that the green belts accelerates the air flow parallel to it. The effect of acceleration depends mainly on the distance between the green belts rather than the length of the green belts. The wind environment of central garden is more comfortable for pedestrian. The curved green belts can improve the wind environment of square rather than linear green belts.
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